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Translocon: don’t pass me by
 
ranslocon proteins are intimately 
involved with the proteins they import 
into the ER—including transmembrane 
portions of the incoming proteins, based 
on results from Peter McCormick, Arthur 
Johnson (Texas A&M University, College 
Station, TX), and colleagues.
Import of membrane proteins into the 
ER requires a joint effort between the 
T
 
ribosome and the translocon 
to ensure that each domain 
of the translocating protein 
is targeted correctly to either 
the lumenal or cytoplasmic 
face of the ER. Transmem-
brane domains present an 
additional problem—the 
hydrophobic portion must 
move laterally past the trans-
locon into the lipid bilayer. 
Current models suggest that 
membrane-spanning domains 
Transmembrane domains 
make prolonged contacts 
with the translocon.
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ometimes a step back is 
needed before going forward. 
Merridee Wouters, Ke Liu, Peter 
Riek, and Ahsan Husain (Victor 
Chang Cardiac Research Institute, 
Sydney, Australia) find that 
uniquely specialized serine 
proteases evolved in two steps: 
an ancestor protease first became 
more promiscuous and despecial-
ized before its duplicated progeny 
were then respecialized.
Serine proteases found in 
vertebrates today come in various 
flavors: trypsin-like enzymes 
cleave after basic residues, but 
nontrypsin-like proteases favor 
S
Evolution of a wider binding pocket entrance 
created a despecialized serine protease.
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nonbasic residues. Husain’s group used phylogenetic inference 
to predict the structure of ancient serine proteases. They find 
that, although the most ancient proteases were specialized 
with trypsin-like qualities, the increased diversity that later 
spawned nontrypsin-like qualities was achieved by recreating 
a less specialized intermediate.
An in vitro–produced enzyme based on the predicted 
sequence of this less specialized ancestor did indeed have 
broad substrate specificities—a feature not found in its 
descendants. This promiscuity seems to be due to a wider 
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entrance to the substrate pocket that would allow diverse 
side chains to bind in the cleavage site.
The despecialized intermediate could be 
mutated in its substrate-binding pocket so that its 
substrate preference more closely resembled 
modern proteases. In the modern proteases, 
attempts to change binding specificities 
to that of other classes only kill the 
enzyme. So the intermediate was 
uniquely able to tolerate mutations 
that might lead to diversification.
The intermediate is an ancestor of serine 
proteases that are important in immune 
defense responses. According to Husain, 
“respecialization in duplicated daughter 
genes would have allowed the evolutionary 
narrowing of specificities . . . thereby 
increasing the repertoire of efficient armaments necessary 
for efficient host defense.”
Husain hopes to determine the structural basis of respecial-
ization using crystallography. “The answers gained would 
not only have evolutionary significance,” he says, “but 
could also allow us to predict and make designer proteases 
with dial-in specificities—[proteins like] restriction enzymes 
for cutting polypeptides exactly where we want.” 
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have very limited contacts with translocon 
proteins and are instead rapidly surrounded 
by phospholipids. But the new results 
show that the translocon is more than a 
passer-by in this process.
Johnson’s group shows that imported 
transmembrane domains make prolonged 
contacts with translocon subunits. 
Photo-crosslinking experiments reveal 
that one side of a trans-
membrane helix contacts 
the translocon protein 
Sec61
 
 
 
, even up until trans-
lation is nearly complete. 
Exact binding sites on trans-
locon proteins varied with 
the transmembrane sequence, 
but all sequences tested, 
including subsequent 
transmembrane domains, 
showed prolonged contacts 
with Sec61
 
 
 
.
As in past experiments, the sequences 
also showed rapid cross-linking with phos-
pholipids. But this does not exclude 
translocon protein involvement. Rather, 
says Johnson, “this implies that phospho-
lipids fill in holes in the translocon to 
avoid a vacuum as it expands to allow the 
transmembrane domain to move from the 
pore into the bilayer.”
What induces protein release from the 
translocon is not clear. The affinity of 
individual transmembrane domain–trans-
locon interactions may dictate the timing 
of the release. Incoming transmembrane 
segments may also push out previous 
domains. If so, orchestrated binding 
and release may allow the ribosome and 
translocon to integrate every pair of trans-
membrane domains correctly in opposite 
orientations.
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